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= (54) Title: MAGNETIC MEMORY DEVICE, WRITE CURRENT DRIVER CIRCUIT, AND WRITE CURRENT DRIVING 
= METHOD 
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(57) Abstract: The number of circuit components used for writing can be reduced, the variations of write currents flowing through 
write lines can be reduced, and the power consumption for writing can be reduced. First and second constant current circuits (a 
transistor (Q8), a resistor (R4), a transistor (Q7) and a resistor (R3)) are provided commonly to a plurality of current direction con- 
trol parts (54n-l, 54n, 54n+l,...). These constant current circuits are connected to the current direction control parts (54) via first 
(SWl...,SWln...,SWln+l,...) and second (SW2...,SW2n...,SW2n+l,...) circuit selection switches provided for each of the current 
direction control parts (54). These constant current circuits receive decode signal voltages from word decode lines (16X) (bit decode 
lines (16Y)) via the circuit selection switches (SW1,SW2). 
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aftniB(h7>i;^^(Q8)fc«fct;ftft»(R4) l afet;i= h7>i;x*(Q7)fc«fcimffiS(R3))i*, VL9L<omm^mm» 

(54n-l,54n,54n+l, 
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(8i) »ga(«*o>fciMRy % ±T<Dmm<Dmto&m# 

nlfigj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) H£BfXag*<D4lMRLjt ±TO>flg<7)j£m&&7!>< 
^m): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P y (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 
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mmm 

iFLffl ^ * U t H, DRAM (Dynamic Random Access Memory) RAM 
(Static RAM) fc U tfffiJBSnT^*. iffgtt^Utt, # 

(Electrically Erasable and Programmable ROM) Fr^f Xi-gtft 

*85Stt*tU®*5ifcK:*»fcft«f£bTtt, M R AM (Magnetic Random 
Access Memory) #fc]enTHS. MRAMft 7 hU^XttCiKSnfcB^f 

*.MMt&]in9J)$k (GMR : Giant Magneto-Resistive) fcfOffl b %> ©Tr& 
GMR£«> SV>©»ft«a«l*»A.TlBKSnfc2 0©3j|»eJBI«Ja»S n«: 
^JUfct&i^T, aJi#c!)ffifi4t*«» #»«ttJl©»<fc:#[a#«fc*»lllilctto 

©2«is roj , r i j <d 2mmmzM^^Tmm^imh, mmztti&z 
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£fc> Sil^tt h (TMR : Tunneling Magneto-Resistive) SfiJJfi 

±) tfcZo TMRf^OAft^JtL/TB, C o F e/A 1 oxide/C o F e© 

6 n*jw, ^(Di&MmtmtA o%u±\z%r&. tmri 

^ttJft#E*»a<» MOSMIjlg&m h^^X;? (MOS FET : Metal-Oxide- 
Semiconductor Field Effect Transistor) fti'c^^T/H^iiOV'v^^ 
ifWTRV J $>?^t-&nT^Z>. Ltcffl&frZ, TMR-MRAMlt GMR 

GMR— MRAMfeTMR — MRAMti, fflf«0#*ii*ttH«©**7?ff to 

0iJ*.fc£, ^5(5© TM R — M R AMU J: "3 fc«ffc£fco TV»*. 122 

HteaSU&J^lC, »&JB7-F«2 0 2 (*5cfc0^ttlffl , 7- Hit 2 0 3) &, 

*»iK*n, fi*oiBift-fe;u**ri6LTv»a. 123011 tmri^o-m 

ft»*ft*l/TW*. I©i5II, TMR|^2 0 7li > @flTc&§illtt 
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12 0 4, h>WU7!2 0 5, *J;tf£ftJBTi&5!fl2l8ttJi 2 0 6tf>6 
£2 1ttttJ|2 0 6 ©«-ffc;^rSl*1»«tjKi;fc^iafcflS!l*'r*i:i:fcS^a:6a:Vi. 

cna, »*ii*»jR<oBB*'fe;p*si5tr<fc'5fcE«$nfcify h«2 0 1, 
jb«7- t*«i2 0 2 mfcassasf nt-cfrtena.- »ii«t«£ns«st«-^fctta 

J^WiSSfu *-<0-§-riS8#fcJ;oT\ %2I&S2 0 6 0lft*lSl#«ftt6. 

ft&MBftlUK (Al/>M<7-f^ 
Sft*«ft»SnS. »©MRAMI:lffl$n5*l/>hF7-<y© 
*d5«*wUTV>* (ISSCC 2000 Digest paper TA7. 2 #$D . £©®Ktt, & 

«MM»B3i*2 11. ]El|itM«2 1 3 A, a*BJ8M2 13B. *«E#lfc»*l 
JS2 1 4, ^<5>^n^ 2 1 6*<fctfAW*filfi|»«S2 1 7*«#j6bTt» 

^2 1611 »*i&*«-ifA#*2 1 5KA*Sni^S>mSto* 
Wt LT, PSWX-f y5 l T**A;^«*fP«2 1 7 5 >^M$P *fr 5 *> 

*j2v^5S^§|5 2 19 14, 7 h*^T3- r*»2 1 8 CAAStlSfa 

Hint «ii«©-fflii*«»«*n, *ii»cDt)5-«[ittftjasnT^s. 

£©IIIKT?«, r-^ffi^2 12 (Din) ttfl-ftSttT* D , ^n^-*n©# 
tt£s££fr>TjEffl4MHI2 1 3 A, A#JJ#ifig§2 1 3 B te«fc D IEft5R*flDiBffi« 
^4*Sn, ■€■©— **«*«^fiiaiR«2 1 4 fc«fc OJS^^ tiki's Kft^T 
US. 1 3 A, ftftUtffigg 2 1 3Bfctt, »WH8£8|5 2 

1 1 <fct3»2PH#a«A#$n-5£'5{dfcoT£9, AA«*«D*#Sft***fc 
«t*j;5(;ftoTV^. «€riitr5*-^ S^t "High", 
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"Low" ©"T^auWB^TfcD, Z<D®&ffift-?lZ> mX\f "Hi gh" ttiE 
Mmm&2 1 3 AT#ttfc«J«-rS*», "Low" »Afllll2 l 3BTti 

tt, ft&MftSI^ 1 9 Sr^b, 5*3— KMlC*Cfc«&*fc«|&Stt*. £ 

> h F?-f:/ftflMBttfc*5SbTV»*. £e&Kffl¥Hffi3 0 0 itt, gifSffi^fi!£ 
i2 11 SS&fefTS, ±l3*i>>h h* 7-f :/fc$3V»T»€r&*.«iS*'£— J£lt 
fc«Hrr**tB*W^*lll&iS*£ft*b&fe©T?»<5 (Stt, 
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#&**»E©tt**--£bTlr>fcV>»#K:«, 1»tt«Sfc£b&ttllBTlB«31i-fc?), 

Si4-ttt§c:i^A5n5. fg2 5 BHOJc^lcMttMfPffi 

h5>yx^^^t- ^ifd^MJn^/O h**ty^U77l'>7S« 

fflbfcuissTfes^s, ji©»'e-fctt*ai^iRi3^-^iR]fciassn* ctkui o, 

Kfflltsa^sifc, n £ #1 b fc -5 *.T8?fc-r 5 *> © -Qts. tttl 

^ife^^ens. b#bfca*s, &*vyy h*?^ ^*»afcScbT^«»iiaK* 
^iifi*^<a:5(i^i5*\ #»fc«fc«£n**as©fcr&r3*'fe:fc*< 
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-T5lft> *fc«^A^t*3^§»#jX*m^*Sft"Jfil*f*tL^ , fe©TK^<, 
M#l*llMflENfti£, A*;£ft&**fc#ffl©7*-:*fe*fcJ&i;TSf*£JMI 

fc^i^iceii^^n^^ tick d, *Mfc#fcL&*«©*£&*#fTfc>tt 

K*5V>T r 0 J , r l j ^S^teMffi^ttMlC THighJ , TLo 
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SnTSl*fcE»©HHttlBfcfc3«k3 CI&flsTSiB 1 *±^2 0iiS^^ «/ 

T*n*n« w- 6 nti n ice»© i n t & z> & o z>m 3 * * -aw, 

fc*«fc5fcttfrrsai5fe«fctffg6©*»£*'f y^frS&D, S! l*«ktttB4© 

Arena c£*»»sia». 
#®#$* (**V»l*SlEn**aES3S«H<l£t±OttJlB) tlTOt^ttlBK^b, 

<t5&2«iB*-g-tf*«, -€-n^ttf'tt<h^se.-r, ii^^y^tux^sft 
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©usix-r y ^©a-^ttis ©*«;** yf-\ztimznz>mifi. m^Mmmwt 

©miffiX-f y^Wu EICWBIttaBtfc-S.fc'StelbfeU If? 2 ©m^X-f y 5P £Jg 

3 ©m>w y^tt, s i *«k^«4©**x-f y^tteKttommwmtfcz 
fc*5, *ftmz&\,*Ti&m-?2>tzz<D mvfflfflvtmi t\t, nm^mnm 

X<y^> SfcttX-f yy^fcgi^Stlfc^^pOP^^I^M^fc^HbfcBa 

m*\zRtt<Dmmftmtte%&*>\zmft-r2>ns&&zfi$&6<Dmmx'i 

HI 3 ©SflftX-f y^tHICIBK^t^Scfc'p l:«2 0ti«EX'fyf*lff$t, 
»6©*«EX-f y^**, 3?4©®*fi;W y^©IMtttt£&tBU #4©*»E.X 

»l©JtftX-f y5=-»tjg2©iS»X< y^*f©|HJfcW\ fCRUBH* 
»t*S««EX-f yfA»2a#ftt5. "ffcfrti, (S5 2 ©m**^ y y\ SI 3 
©ilX^yf) ©li, (SSl ©MX-f y - y\ $g 4 ©SsfET. -f y ©*1T 
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LV>. H5>v7;^fca, /HI-7h7>^^4>MOSFETW$§!(|5, 
0»IJ)}7'fy5 1 tt. 7 F^X*fc*i;T*ft©««#lRl!H*liail© 

Zifommt, JHtf»j& l © h7>-^^©i5 '^fflft^a © h v> 
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i?t$wmm\zmm2nx^Th£^. *mt.m&* tat* sgi:fc£tfig2©h 
^mwxts^ti. mmz. ^x^iz^-fmnoKmm^&Ati-znzj: 

tZm^X&Zo £<DM&lZ^ Jg3£=fctffjl4cD h7>vX^tt, ^-*{f^ 

b7>i?z*(D=iUp?ii%bT\zmM2n. u i/i7^afni2M^i©h7 

I3©h7>^^©3 Utrfffi^-lZ&tfZm&tf^-XAJlZn, ^Otfit 
/SCfcftf^*1-5. d©^5CD h7>^7^®3 ?i$tf L \Z&tf2>mm$Wi2 
<D h7>y7^l:^-XAASn, ^20h7>yX^*', £ ©m&HJfc DfcRj 
ff£-T£. H^fc, |g6© h7>-^^!i, «4® F7>^X^(D3 l/^^SST 

fc^tss&^-xA^sn. zwm&izjfcctcmft**?*. zwmeoh? 

>i?7.Z<DU)s?$^\Z&tf%%mt.^l(Dh7>V7.$\Z^-7.Xt!i£n, 

If! 2 ©m^fiilfPffiJfitrEfgt. 3 l^**8Ta*Sg2 ©@BIK^-f yfS^l/T* 
»0««E*lftlW»lHl»Ojg5*«trX«6 0 h5>^*OX5 y^JB^fcJfcjBfc 
WfrtU X5^^ffl^^2©«j5ti®^MJgS ! ilgS7rbT^flfifcS^tl, ^-X 
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fc#biiiiicb&««M*#r«ji»*ii«iatttbT»fis*r*. 

tt*te£-r*««**fe**LTV»*. Sfc» Ifittu © rss^j tit. 

fbPiw&nm-rzm&MfrZfrrztgiz. -tn-eftowHsatstw^o 
n#fcK r&fcSrta&*M^*#&«©3!£&&fiisjrr. ssfc> ngna;® 

ttt»J*fcLTEK£n*«£©H*», »««ttJl3&»SIJi#©-»*^ttJ; , 5fc 

mmztizm-s t^?mmT$>z> 0 ^©.ks&fcajasiakfcSf^tt, 

««»©«fl:S(E3&«3»*J;<fftons. 

JB^ttasaH^C©*^*/*©^^*, *Sfc©fgl ©•& 

IMS J;tf**©5S l ©»&$*©&* tSESSfS <k 5 fcBItf<5«»©Sft 2 ©»&$S 
#6&*fcffl£U $6 l *3«ktX^2 ©*&»#, IR«»ttfliSJf<««fc*vsT 

n i & cktfn 2 ©»i&*i©¥fT«a\ r^to-femttattJiciRWfc^^Tra^rra 
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*W-*5R2f©*»Ji©»fl:tt, EWCIfcfc'&S*, S#|*I**©2ttlB©V»fn 

ft*-&«»*a*««j^«n* «fc 5 fc«ri6snfc;w-^ , tt©«ft©»a«it t# 
affloy-^flr^fciKCTMaaifc^W"***^***©*!***!!*!-*-*** 

ft#-r«*ft©««t^Frti«fPlffllSi, M©«tt^ri4ffiflnilKlcov»T#9K:tt 

tt&n, Ma»ic*n*»*a*«««-jeft-j-*s««iaKi:ft«Afc , b© 

c©tti&«ttK»l§(Kic«^««K#AlH14iaK&Mft|iIK«, *fSI9©a 
ft* =6 U f/H X fllffl A fe © t BlOi^ t75:c> T^5, C ©S&Mffilb HI 
#»§8©i8ft*tU5VW;*£EI«K j£*«®8&j&», 1t^C©tt^^lR]$iJ 

l3KlcafiteR»tfc»^iH:^TH»«a©fi«flJ3&»H&n*a:*fc, 

fc»n*«*ii*««E©«6o#*«jqiA5ti, ?s*««E©««'fbfc>b*#-r*. 
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•o^T&mizmttbnx^zztiz&r), %.nffi.\B\®&&mffij3mmm®izn 
&\zmiit®& £tk^T®mB&<D{&mki>m?>nz> t&\z, &m&m\zffan% 
sofctfttiAsn, iH*««©ffi*fc£ 

*3Htt, IS 1 Bfc^Lfcttft** U^;W*©»*&#IhIB&*©*J*BT» 

5. 

fS«j£SKiJIIT*&a©*&Wfc*lJ*HT&3. 

Sj§5®«> ilitwtfciM^tUf/HXl^WSAl/^h Kv-r^©@ 
S§ HI 

m9m\z, m i Htsi/fta^^ur/H x©^*ttjb[Ei?gm©#i/&EiT& 
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Hi 3BB, HI lHC*L&lE«!ttJBlcM^ , r*»*a*.ftfP*l«5iTSfc 

HI 4 AHfc^LJBl 4F0H HI 2HfcwLfc»&fc*ftfm»X:£|*j;& 

HI 5H», HI 2BfcSbfc»£&#ftfm©X#6J:frU> h f*7-f :/©«■ 

Hi 6 0(t H5@(C^bfc*I/>h P?-(Zf<Dmi<D&MM<DMl$,m-T?&Z>. 
Hi 7Htt» H5 0tC^Lfc*l/>h F5-f :/©JS2©3C»fl©*|jfcHT*S. 
HI 8 011 HI 7BfcjRL&;frU>l- F^-fyfcfcW-fcX-f y^oJWMSfc 

Hi 9 01t HI 8 ElfcTKLfcX-T >y?©»^S^BJt-^fcfeO0T*§. 
H2 OHtt, H5S(C^L,fc*Ix>h K7-r^©l3CDWJ0M-e$5. 
H2 Hit |g3Hfc5KLfc*#&#iai&#©g^©»/£HTfc5. 

H2 5A0fcV*LH2 5C@H «£*©*$ji*«SiElW«©M)l^*fiWr* 

©W«*mt-B» H2 5BHtt*©«»«lC«**P>h F 
ft«ft®m*lJ$H. H2 5 CB&H2 5 AB, H2 5 BBOHJSSJfUcftffi-TS 
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m i site, *mw<D— Mffiommz&zm&t^v x 

RM3ftiMRAM"C»D, 7 P 1/7 A*y 7 7 1 0 1 , T-^A'y77l 0 2, 
Mflo?y?»l 0 3, Btt-te;H¥l 0 4, Y^ffRliKSjmM l 0 6 , 

^rpj^i&niKBB 108 SiSftMsitLt^s. 

1 2 3&««7-H^^[p1 (X#|*I) , tTyS«*|ft (Y^IrI) fcEHILfc*>©T»S. 

fl*oiB*-fe;n 2 a, x-*&Birr<5*/.MMSrT?»D, r i j , roj ©tf 

Y^rmBlbEIISa 1 0 6 a, Y*ia7HWr3-^10 6A, M&ltiWfc. 
Je>O-fe>7.T>7l06B, Y^fa*^ hF7^^106C 

^Si^Sn, ft*id«|B*t^Sl0 4f:»l/, lB1iir;n 2 ©tfy h^iJYn 
(Yl, Y2. •••) ZT£fcSiR3tlTtr»*. 

X^rMBmaRBtf 1 0 8 tt, X^7FkXfa-^10 8A, i^tuiofc 
&6©^«§it[II£& 1 0 8 B, M&#©fc«>©X;&|R|;t7 h K^-f 7l 0 8C* 

satofcsn, **3&»E«-fe;nff 1 o 4 t#u Ei*-fe;n 2 ©7- H?axn (xi, 

X2, •••) CTtfcftittStlTVs*. L&^T, Wjttf, — ooiattt-t;n 
2tt» SilfcJ;5l:, X^^7 K1/Xt3-^i 0 8 A, Y^lfilT F 1/Xf3 
-^1 0 6 A*»6A*Stl*7- F#ft*5«J;tf tfy bJ5fa<D7 h*P7 (Xn, Y 

7H^il 0 5, 1 0 7 ^l/TY^7h'^r3-^l 0 6A, XjjfaT 
h'l'Xrn-^l 0 8 ACiiSnt^S. £©7 KWn«;7r 1 0 1 «, fl. 
SB7 FI^XA2j^A0~A20 j5»6IBit"fe;H 2 *&«>©»&# -ffSIR 
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ftSSAty 7 7*«SC*^T7 H l/7f 3-^ 1 0 6 A, 1 0 8 AT& 

«Hr;H 2©>7-KJI#l*l (X7J|6j) , hJOsSTfll (Y^FrI) ©2 0©>iiR{f 
7Hl^Xr3-^10 6A, 1 0 8 AO^n^nCAAt^cfcpl:^ 
oT-Hi. fcfc. B^t'Jf^-f T.^GIi-fe^ffl 0 4SH^bT^S»^, 
7 Fk^y7 7 10 1 Ictt, MofBH-fc^P 104*61 ^©G*-feJP» 1 

0 4&miRlTZ>tc#><D7 Kl/^feS&XASn^iSC&oTH*. 
r-^y77 1 0 2H W»tfy^;i'r- ^fB-^GD-^OSt?) *fr5fcJ6© 

y£8Bl 0 3 \Zt&mt£tlX\t>2>. r-^/b7r 10 2ft 10 2 

A$3«ktfffl2my7 7 1 0 2 B*>&fc0, -eft^n, (Wfflln^y^aJl 0 3*6 

*if-^;U 110, 11 l'*^LT*ftm*l«I*l'>b F7<yi 0 6 

c x^isj^k> b i o 8 cfcmm-znx&K), t^vmz&frmizft 

7 yM®&X'&&fgn%>%B.U1)l'$.r'mmis, Al/>FF7-f7l06C, 

1 0 8 C-en-enfcttiA-f *«IB£:£LT^«. W*ny7rl0 2Btt, ft* 
fflbfflx-^A*X 1 1 2*^bTt>77>7'l 06 BI:iS$tlT*0, F*lg|S 
^y7r*S8SIVi5Eti:J;D, * * U bf^ic-fe 7 >7 l 0 6 B 

~D7 CfflA-rsaiBftWbTVi*. 
aHny>^gBl0 3lt AAS^CS, A7jSfiHPWE£fflf*., 

T-io 2izfflwm^mi 1 3"pgs«snTv»-B. wn^y^ii o 3«, gh 

7tl/^h; CS) ^A*Sn5. A*«fWE*6l4, 
ffiL*WD#*5fc»©»*&*1ffTir«# b-f*--7)l ; WE) #A#£ 

n*. d©»!»05>y*« 1 0 3 AAWCS, ATjS^WE J; t) Ijx D j&A< 

fc*m#nffi*, rta5/ty7r«ifi«fc«kow»iiFtta5i oe, 1 o bctm* 
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*ffi^;u*T*«Ta*ii£arr.&£#ic, mm^m^^mmwimm 1 0 6, 
s& is & SB 106, io 8«©e»-fe;i/» 104 *mW]-?&tctb<Dm&tfmgi-2n 

»ffiS&«*ffifc&*lliSttTlr»3. i^tlt X^fSligftlElgSgB 1 0 8 tt, 

"BUMr/MS i o 4 ©fejafijfc, Y^rpjiKftmssiB ioea, E«t-fe;i>» i04© 

T^S. B*-fe;H 2 Y^KlKlKfit" 6**©«affllf y MI6Y 

(6Y1, -, 6Yn, •••) t, t©«ii«lfy h«6 Yt*n-?nSS*r*J;5 
fcX#fflfcjBtt*-*1*R®#&;fl9— K*6X (6X1, -, 6Xn, •••) 
•^nt;«fcoTX^|6l*Ix>h F5-f^l08C, Yjjfat)U>h H?-f^l06 

i^ERSn, lO©M"fe;H 2(4, «iiffl>7- Hi»6 X<h#&fflt:*y hiS§l6 Y 

if 12A, 12B ($6B!#flB) Wotl^ntHS. £U*©R9i 
fcfcHTtt, »iiffl«7-Hi»6X, h«6 Y*IS#f *t*fctt, * 

ii»6X, 6Ytb, X*ft, Y^lRjOKJMfc^ffc-rStSfcHU ¥fc«fc» 

6 iPf^n ttef*. 

XS(Sl*k>fF7^yi0 8C, Y*|S]*l/>M^7^yi0 6Clt IBtt 

■t;n 2^©»#ii*©iRK, *n**i» m&mu—vmex, w&mnyhm 
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©*M7- K*6XOHI4, X^[b]^Ix> h H7-f^l 0 8 C© 1 ^fcSHB 

»«3ttTV»*. -r&to-fe, *iiffl7-h*i^6X (6X1, 6Xn, •••) tX 
-ft fall V> YYv^~f\ 0 8 C©BB50tt. C1tHr;i' 12C7- KJUXn IClMl 
llt)6LT^5. *fcffll£y M*6 Y (6Y1, 6 Yn, •••) tYft 

filtiU>h Vy-ifl 0 6 C©iE?!lte, B*-fe;H 2©tfy h^JYn 1 #f 1 £ 

me.©AI/>h^7'f^l0 8C, 10 6C11 (l)*3ifg6X, 6Y\Z 

*rf*«©fa*«««?-**-f yfibToitgt, (2) ^©m^a^-^ia 

T^S. ^4 0H (1) »iii»CD«ilE^lSl*l|i!l»-r*^'f yf=->^«H, 

fe=krx <2) m&mz&tfzmnffimwmizmuvft. *mm<Dj&m<D*)u>b 

(1) tt^#lRj©fflW*ISii«> Il*ct^2CilX^yfM5 1 l 5 2, 
£ckz>\ SS»IM»^a5 3^6«jEfcStl**i!lE5Erfi!«!»«K («9lE2rfflffil?ll§l&) 
5 4ICj;DM$n§ s S^frfrJW 5 4tt. «i6©S& 5 BlCwl" £ "3 fc, & 

fc<^ "3 Hcf>©S&flft6 Xn-1, 6Xn, 6 Xn+1 6 Yn-1. 6 Yn, 

% 1 ©HlfrX-f yf^5 1 tt, X-fyfQl, Q2j&>5fc0, MyfQl, 

q 2 ©-en-em*. tBaavcc t*jAiiS6©«si5A, BtcMKKW-sn, 

IVcc *t»I*ft, *iffi#»EAf S«fc5fc»JS3nTtr»*. SB2©S6»^-f y 
fjit5 2lt 7-f7fQ3, Q4^6ft0, X^^fQ3, Q4 0fnftlBS 
&«6©«}«A, Btg«t©Mi:^t&n, ^r*i3^— 3Sf35«*>*tt, Mfttf 
t7ttl4t5^i"e, MA, B0-#©*^ti*T?i^n, «ift#$fEtHf 
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£*-f ^5 L Q4^M#, X-f y f Q 2 t^-f Q 3 *»HDTV>5|llltt, tf&H 

d©cfc5f£> ^l*i^2 0llX-fyf»5 1, 5 2tt, HHfc$B*t«&* 

dUTtt, 2:"5bfc«l*«ktXJB2©«ft^< y^»5 1, 5 2 ©HrftMHIflS, 
&ttMtl^§t5 3 75«ff 5<t5C^T^5. iiM»#g5 3il IBl:fe«fctf|g 
2©Sg»*<y? l *f 5 1. 5 2©5*>-#0»)f1^«l£glfr-tr>->>^U 

Q4©^->/^-^W^fcfS;DT^'r y^Q 1 , Q 2 (Dt>/^7SII1ltli) T, 
cnS 2 OOHib^-f >y 5 1 , 5 2*l6«£-tt*. 

#S53£X^yfQ5, Q 6 frZftZ <b<Dt U un£l3 0iiX-f yfM 
tB?^HtiaT^§. 7<yfQ5, Q6tt, ^-fyfQ3, Q 

-f y^Q 2>&t;W v^Q 3 7<yfQ 1 tfX-f yfQ4 

i ft U * >/ * 7 ttftg £ fc § =k 5 ic MW-r * £ v \z & -d x v» & . 

mm\t, «a«6 ©ss«i(iafi:KW'6ns«aE*S!i«ia5 5 5 fcj;oTfffcns. a 

«t*8ifflg|$5 5 14, ttft©ttft2rfflfM9Pffi5 4 to V>T#»fcRU 6 n& ©T 

& -S o 
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X*Wl/>hF*7'f^l0 8C 1 Y^r[^jt7lx> h H9-f!/ 1 0 6 Ctt, 

7^7fQl~Q6[l»lTH-5. X#|Rj#l/>h h*7^^ 1 0 8 C© 

^^$n, Y^T|p]*I/>h 0 6 C©K5-f y^-Oh-A, ^7^^ 

ftjfpg&5 4 (-, 5 4b, 5 4n+l, •••) &»&i§S 6 X (-, 6Xn, 6Xn+l, 
-) , 6Y (-. 6Yn, 6Yn+l, •••) Z t fcKW" S tlT H m^rlQIMfl 

SSffigR4fc < fcoT^SSnT^5. i5 0© 13 BAITS, Y?yV7,Z 

Q7, igjagiR 3 fesfc^tt»sias& (w,2v>?E%m®m ©is^st?), 

4, JgtfiMR3«, -ttt-tfft, #58 SHOW'S rfg 1 ©ftMPgffiigirifgj , 

A£M@i&£#i;&irS h7>i?X*Q8£cfctfffiin;f§R4te, IKft©tttt£ffl 
«fl«5 4n-l, 54n, 54n+l, -fcOV»T#SIteKW- SftT^S. 3S 2 ©£ 
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fW»«5 4n-l, 5 4n, 5 4n+l. - \Z~Z> t>T*Il:KW S> tlT cn^C 

SWl (-, SWln, SWln+1, •••) fc«kl*t&2 ©SBaftyW v?-S W2 
<-. SW2n, SW2n+l, •••) S^IT, MflE^rlQMffffi 5 4 fcSEttSftT 
»/-»*. ^n&O^tSBKl;^ HMDlX'fyfSWl. SW2$^L 

T, "7-Hr3-^16X (fyFfn-h'Hl 6Y) *6f3-H«MflE 

#3fe*©»!BK::i3i»Ttt, * vy v h ^ i o 8 c (i 

0 6 C) ©iug;T, "7 — Ft3- K816X (tf>y hr3- K$l 1 6 Y) tA* 
SttS^a-Kfi***— €*JE, 09;Uil. 5Vi&«J:5ic»||-$nTU5i 

R 3 *«m*««E;"""ttt— ££fc*. 

©*#W*®K±"Ctt, h7>^X^Q3, Q5, Q20^i, h7>^X^Q 
4, Q6, Q 1 ©^iTffiaWfCfT^n, h^>> J 7 > ^Q5, Q6©Ilt>y 
>yt«fc-DT (h7>^^Q3, Q2) (h5>yX^Q4, Ql) <D 

SKI, h7>yx^Q3, Q4tt, ^-^JB^fcT'-^Mtt 1 4 (Din) , U 

7 x l/>7.{f^$- 1 5 (Ref) d'iSSftT^D, ^x-* 

TX-T y^>^"r*«fc3 {d&oT^-Su ens h7>i?X^Q 5, Q 

T.^Q4 Sfch7>^X^Q2^h7>^^Q3 tRItJft^jit^^^ 
!L®J:3lC, 140, »5HfciSl/fci(jil:J:'3T, *l/>Fh*7^ 7*1 0 8 

c, 106C11 mg&&mmztt?2> en ^i^ffinp^tg, (2) i^mmum 

(h7>i?7^Q8, *£#ClgR4> MtXfC h?>i?7^Q 7 fcitfjajftSR 3) 
*g^«>fllt!f£^lRlftfJ^gK 5 4n-l, 5 4n, 5 4n+l. ■•■fc'3t>T#It LTH 
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h7>i>7^Q3, Q4 0§al/i7^STil!iVcc fc®IWfc:l4**H?*i, 
WRVcc ««fcD, m^iil@fflM»M<t lT«ttt« h7>-^^Q 1 , Q20 

fc, »&ffl'7-F»6X (Sfcttta«lfyh«6Y) ©MW3l#&£n.S H 
^W>hA, B*»Rtt6*lTl»*. ftd, h 7>i?X*Q 1 ©^-7.38^ 
tth7>y7^Q6©, h7>y^^Q2 0^-XSl i tth7>^3'Q5 03 

Wl. h7>^^Q8©3 I^*-X5 2/*HJ*«fctf«ffi3gR4fcit?JKS&tt 
i#X'fyfibT««n. h5>vX^Q8:feJ;Z>*}g& ! E§3R4{i, mMPl 

^AASft5f-*fl^»14 (Din) ^jUSMT^i. — ^T, h5>^^ 
iJ7 7l^^ifSl 5 (Ref) #«85ttSftTV»S. ^-^ 
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^Ti59, h7>yX^Q3, Q 4 £ h v >*JX#Q 8 6. f3i2>\Bi®Mti-t>m 

^tOtttHMLT, <J> (V) Wtel^SMTs Sfc«i«< 

-TSJgjnglR 1 . R2 (mi, 12 ©AWT7>Jgtf[§§) S^bTtlVcc Hi 

m&MUlT.'i !)fSWl, SW2IJ, ttftfl!)«aE#filfW*ilal»5 4©5-&®V> 
■f.n^ loSI^t^fc«C0fe©TS0, £-M^fflfNflll|§II$5 4 uTt cis»e> 
ftTUS. @Eg>i#U-f yJSWl , SW2 1J, *«$C©m»ftffl^[El8§ 5 4 © 

±D»L<H BBlR^'fyfSWl, SW2CH, «#&#-***i©f2ii:-fe;i/ 
12 07 h'^73 - Fffi#EKjB&M£l/TA*3ftSJ:'5K:ft'3TV»*. 

x^mtiU> h Fy^-fl 0 8 CH^^Tft X^TFl'^fn- 
^10 8Ai»5EBljR7'fyf SW1, S W2 C7- Pf3- F» 1 6 X (1 
6X1, 16Xn, •••) tftBIJHSn, :©!7-l«f3-K*16XS^LT, 
X^|6)7Fl/7f3-^l 0 8 Ad; 19. E«t-fc;H 2 09-F^IXn S38#?f § 
&fe©T3-|«ffl!j»A*Sn5. Y^[p]*k>h h*7^^1 0 6 Cfc* 

^Tti, Y^IbJT F l/^fn-^ 1 0 6 A^SUFKHIR^-f y fSW 1 , SW2 
!:H>yhf3-Ffll6Y (16Y1, -, 1 6 Yn, •••) )8*85tt3n» COt!»; 
hr3-F*16Y*^l/t, Y?&-|r)7 Fl/Xxn-^l 0 6 A=k9, f2tft-fe;i/ 
1 2 ©tfy b?UYn SiiiR-rSfcfe©^ 3- FfjJiAJflSn*. 
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*i/>M^7^yio8c (106C) t«, mmmnx'f yfswi, sw 
*a»©*«E3ri$ifWffligi&5 4K:*acRW6nfc3g i *±^»2 ©je^ssmK 

(h7>v7^Q8, 14tt»R4, Mtffc h 5 >5>* * Q 7 *5ck jgJftggR 3 ) 
h9>v7.^Q7, Q84*ffit5*l/>M I 7^yi08C (106C) ©"T 

(!3tt-tz;i/©18fi&) 

JH2©iafi^Sif 12A, 12BH, GMR£fcttTMR£fiJ/H bfcffi 

ssffiirisa**^*??**. ciciT'tt, -awjtbx, aasirija**^ 1 2 a, 

1 2 B*JTMR* ; ?T»*»'&fc"3V»TBaM'ra. 
C«-fe;P 12H illO ©±fcfe& 1 #©5&»jSjfi3&**? 1 2 A, 1 2 B 

tfrnffitsnxteZo cft6o»«ifittM*f 12A, i2Bit &fc, sgi© 

#Itl2, JI5 2©»tt)i3tf*«ML.fcM#i, ^©«J1«:©-^ 
©Mffl9fc«JB®K»^fc^lRl*«i*lRli-r*«fc5K:Elfl:Sn*t*te, *&&6 
X, 6Y (jll, £2©*&ft) K«koTfl:*n*«k , 5K«ll3g*nfclR*attH 

4^ltS^$n, ttTHS. «ftiftiS»**^ 1 2 A. 

i2Btfj, mmfc<D±m (iwistsg^ioi) \z^m j t>~>>ifm 
mmi i#ttw-sn, M#fc#u M.sicH:#ffl©tt&E&££ 1 ofciaa* 

o T 8IE T 31 £ ifit % 3 =fc 5 lz Mf£ S m ^ 3 . 

JBi©«tt»itt, fiSte#fr©H££ftfcMl±/iT&rK »2©&ttj|3t&, 
rt«*»fcJ;«3Tafc3Erfl#*flsT*M«tt* («S«Ji) t&s. ^nsit g&: 



WO 2004/066308 PCT/JP2004/000249 

25 

nm (8c 10 A) i:#1S\zB^#m®im 2 s^-rii$nx^5. £©;«JI# 

fc*^T, JBl©«ttBlfcg&2©»ttJi3£©IBJte, «JB®K:Stt^riS!0«JBE 
&PPJPt--5t, H^. tfl 2 ©1#I 3 ©IMItti 2 §?lf ft^T$ 1 Oi 
&M 1 C^iLT h>^;HW»tl5. ffc^, ^TC«tt@2lt b 
>*M'J7lTfftft. £©h>*;HIM> #«12 £©#M#S;i*tt£ 
31 1 Olttl l ©Xk:>tl2oattl 3 ©7. K>t©ffi»«3feAff fcJ;oT3E 

2 a (12B) ©jgsutaa/K %.wtr(Dt%\zm±£ 

KJ;-3T»ft*JSB{k-r*«J:5fc)4^T^«. 31 2 ©JftttJI 3 ©Sfrffcfci, 

»8»#K:J;oTKteU £*UcJ;D3l 1 1 ©»fls£©ffl*Ml*J&«E*5 

t5*5l:ftoTH5. »*ii*^jR©|B*-fe;H 2 ©jg«tt, ^t>«j)S 

©*»ft;Ete*«»ri!iTfe*<k 5 k> is 2 <DM&m 3 ©a^#tt^^r*^ 
^n^>o «±#, s^iiMif 12A (12B) ©£#*iit<&5. 

ISttttttJI 5 tt, 33 6 Hfc*v»T«®fcM^|Rl©«i« t>r>«a©jg!R**L, 
iM7-Pi6X, «3ifflh*>y MS 6 Y©S^ tffiWS^ltHS. 

»»aR^**^s»sn*««K:*Jt-s#ii«©sa»«iji*atu 

T^S. «a^6X, 6Ylt ^©£g«Tte> *iiffl7-F»6X*«S*TU 
Tft&fflfcfy MS 6 YilTfcfffift^TiO, E©¥fT«##«tt»ttJi 5 
CrtS^tiT^S. -r«ct>T&, d©!R!R»ttJB5©«iSr|Rjtt, #affl«7-H*6 
X, f&I fcfy h« 6 YOSft*|ft7» D . tt#l«*#«J*»fffi#|R]fc43tr»TB§ 

¥ff tte^fcW&mV- Mt6 X, *&/Bl?y M6 6Y©-&j£JB# 
*ffl^T$62©«teJ13©»MtS£lE3li'*at» £©S§M#iL©;*:iS£«, 
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6 Y©««tej:t>T*c«*3it*jirt«ic(HKiat»*i:i:fcj:o, jg 2 <ommm 

oTjirtssai-rsisicfeoTVi*. ^ticto, a«ttiif sit 
&MJ£&£.vz-&fe^mmmm$b3k*ftvx^z. heti*, is 2 ©as 

< & d i 3 «k 5 K:& 0 -5 „ 

1 2 A (12B) C^Ctt, «*fflL«iS*S, ffiffi 
fc^®#©3-jg, *SJ:tf#«tt**Ji4. Pi1#MB5 fete:, IStt&ftSW 

widens. jsi©ttttm, i2(Difi 3 a/unft^ 

& (CoFe) *«fflVi6n, ^©MftonA'j^ (Co) , nMhfi^ 
(C o P t ) , —ytDl&ajlJl h£-& (N i F e C o) fei'SfflHSCt^lf 

«it®2«, h>*^»fft«a£fc*©js#a«ft©&na. -hrk, tmr 

iitT * m ^-ftmrn, ^tUlfTtt, h 5 > >>J* * ft 2 ©¥g#:r 7. t © v v 

^>^*H*fc©, b>*frt&ffi\$$ki 0 ka • (/im) 'ii^isi^n^o 

t^b, Kg^tU T'A'f ^fc*tJ*J**«<fc*d;^»f^©Jlsaafl3*BI'Sfc* 
fctt, 10kQ- (wm) ! PiT« S6tff*L<ttlkQ- 

1. 5nmKTtnci^I4lK #«tt»2 ©ff**»S t)W< 
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TL£3&^*iatfc&. ^n&l5&±-rsfe*> #?H4«2C0JS*-«, U-^ttgit 

M1tttl4lt i2Clttg3iitlttl 5 ££R3»l4f§-&£-e-£cl; 
5 CSJtl-T^fecOT* 9 , «AK. (Ru) , £H (Cu) 

6*1*. Sfc, SMfc»ttJB5 fctt, «k (Fe) » = y$-JHK-&& (NiFe) , 
Co, CoFe, NiFeCo«SIU5Ci#T*5. ff&S6X, 6Yl;<k 
*«#*3R#8ttJI 5 fc*«f> £H:Sfc«>fc, IRttttttM 5 03tt*tt7*«r«£& 
**ViB5*«»*l/<, MSt)tll2 0 0 0RL iOffSKiie 0 0 0 

iM6it T^5-C7A (Al) , ffi (Cu) SftBcnSO^tilSS 

7.x> (W) £±f3#fcf©*i>&< ife ia^6?&SJ;-5fCbTfe<t<, 

(Ti) , ^fl;3^> (T i N) , 7;RZ9A (A 1 ) tftJHfc«J13ft 

Mtf 12A, 1 2 B©-#£i8JSIfi, ffi^*BfffiES[iLTttf**B31fr*. 
£tt«, 2 ^©SS^JfiirCSS^^^ 1 2 A, 1 2 B jfc S ©ffl#*2S»JS*B LTK* 
IBI-fcfctKAi&ea:^. ioT, #*36:f «ftJttilt»**^ 1 2 A. 12BH 

JKaUSStSa**^ 1 2 A, 1 2 BtfWl&2tlZ>mm 1 0 ©±fctt, lEi' + y 
■WPJi 9 tfJBfifcSft, $ 6fC^-0D±(I^S@ 8 (8A, 8 B) *3J:^$6i^jl7*t 

Msnxus. isi 8 a, $3^JB 7 %ftVTE.^\zm&zntzmmm 8 a, 
8B*ea*. eMJSiri^m^^ 1 2 a, i2Bii gSJi 8 tfifcfiijtJg 7 © 
±Hfc»rtsn*jB«, *n^n, *o»«*«©^ft < t fe-:»*t»t ■ 8 a, 

8B©»jj5*«iIft5,fc5fcffilft»*n«. ioT, KSHigfftSa**^ 1 2 
Ati^|fiM$f 1 2Bttt, #*»»SnTV**i»«JB 8 A, 8BCftl 
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>9iAfcBP (*) ©^M^S£m^iS$nT*3 0 , ISlOiLTIi, P 

**->*;wi9tt. p (#) 3&Jis*aeia:ttSftTn-aita:sj:5 tr*. 

$M 8 lZ\Z&m%m^2>. Z.<Db%, n-M¥S#T^5Itf^ + J'tJH9 

ffl^t-Pl3A, 13BT$S, 

IiMffl^t-Fl 3 A, 13Bit W*tHL*«E*«a»«EU £« 1 OA 
i^IIS^Mff 1 2 A, 12 B£MLTi5tm3;i<fc£Klfcf Sfc&KtS 
it6nxH5. fc*, a^Stta***^! 2 A, Mlfcitffl^-Y H 1 3 At, 

mm,m.mmMm^i 2 b, ^Kit/By-r^- f 1 3 Btit avsfc»*sn& 
<DVt&aL®Km** B«-fe;n 2*si^©a^awi 2 a, 

»JS3?I^12A, 12B*n*ni:illEtt>'»^t« (t>XfflH7hf3 
-HH2 1A, 2 lB^ei^iKMif 1 2A, 12B^tlftll:iAL/> 

#s©-fe>*/B'7- F73- K^3 1 (Dm^m^mtithxn 

HHte&HT, Bfe±.J\,ffi 1 0 4©t?y h?!IYn eTtCDBit-fe;H 2 
aatfy N*ra¥<fcfHffilllK8 0 (•», 8 On, 8 0n+l, •••) SlJJLTiD, 
-fe>X/8£y hf3- 2 1 A, 2 1 B#Y;fr|Sj7 K^fn-^l 0 6A!l 
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hfy h7*3-K*2 0 ('". 2 On, 2 0n+l, •••) BLTlI^n, t>X7 
> 7*1 0 6 BW*A-y77 1 0 2 B bfflir-* A'X 1 1 2 Sif-ttg 

$£$nTV>3, EfHfctt^^-.XfllJSDIV bfy h#ft¥4i1«ffi|§lB8 0 

0 4(IOHTt)M«7?, tfyh^lYn, Yn+1 <Z> 2 ?iJTftS2-&TV>§. 

t3«-fe;i/^ i o 4fc«, xjjfiuzmpiznz-ioxmv- ft3- k&is i 

x3-Fi§§2 1A, 2 IB t^KyHtW) itCcfcD V h »J 7 7 

^©@3IS^J5:SnT^^). M-*©t3tt-fe;H 2 a, ens. ©ssnftetiais^tu 
#il©-fe>7t:y MR 2 1 A, 2 1 B M50gSI*anT^*|B*'fe;H 2#tf y 
h^iJYn *«fifcU &a©1r >7 7- 3 1 \Zts 7 fr- KSSttSnTtr* -5 S3tS 
•fe;n 2^*17- H^iixn SMLtv^. io©!B1t-fe;n 2T?«, &£K&ft& 

S^12A, 1 2 B<0-tn-rntt, -SB*J«lHffi-fe>S/>^»«l 1 (JB6 
H) S^lTt>X(fy h«S2 1 A, 2 lBi:81$n, M«li?Dl»ltffl^-f 
t-Pl3A, 13 B^lT*lCt>77- Ffft3 1 tftSHSnTWi. 

■fe>7t?y VU2 1 A, 2 1B©-Sgfi( (tifVcc #J) -fctt-Pn, « 

^*ffi«fflf£irE§§ 2 3 A, 2 3 B (J^, jgfeilig 2 3 A, 23B) , &&T$ V 
7>yX^2 2A, 2 2 B©3 Jx£*-X5 y ^WaSfcWfcttttSftT^*. d 
Ch5>'W2 2A, 2 2BI1, ^-7lfc tf <y H^n- Fgl 2 0 *«»lrt3£ ft 

fl) CfcETHHT S7-f y5 t >y«tt*«ATVa*. 

t>7lfyM2 1A, 2 1Bfc8«atlfcjattg2 3A, 2 3B©1 
MVcc <h£#ffl©««K43W-*Sittj£#&tt. ir>^7>^84 0A, 4 
OB A7JiS4 0A, 4 OB) J&*i»tH3*rt lr>*. f£lrig§2 3A, 

2 3B(t t>X7>^10 6 BO/WT^Jg^tbTttMrr*. t>X7>^ 
10 6BB, t*y h7j|pj*{fc^ffl[lli&8 0 IIO^ 1 -omfbtl. *ftg#ttl» 
Ot>7fyhS2 1A, 2 1 B0IW0*4fcJS§]RD&*, C SfBtBT 
*ae»*«f&£LT«j£3ftTV»*. §t>X7>yi0 6BH AM40A, 
4 0B[lJ;f3MtSt>Xlf7hl2 1A, 2 1 BCMSnStftlC, 
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Tf»I©t>77>^tti*l4 1A, 4 IB (Ms tb*^4 1A, 4 IB) 

77l0 2Bta*SnW4. h7>^^2 2A, 2 2 B , 2 

3 A, 2 3B, *J:tft>^7>^10 6Bfc^TU, *f «&-*-*lPra±©4e 

■fe>X7-Ft3 10#*fe|4, nU^-HJUXn (XI, X2, •••) iCfiJIS 

7- FIS3 1 tOIBC, 3!«|»lhffl^-f*-K 1 3 A, 1 SBj^iRShTVi 
5) . ir>7.'7- HI3 1 ©iBJIUHJlCtt, h9>^^3 303l/^^- 

X5**M. tttt£«ttiMIRftiitS 3 4 38«E5l|»«a»iT^a. ^>S>X*3 
3tt, ^-^5Sifl;9- FWXn fcMfgfS?- F:r3- FH3 0 (-, 3 0 n, 
3 0n+l, ••■) #85 « 3*1, F 1/^73-^1 0 8 A*^^7A*3 

*l3HiRft#©{® (tfy hfn- Flfi) fCft^THEH-rs^-f yfiLT«if 
S. 

j; osttwm&i o 8 B*«#ifi6a*iTv»*. s«^mss iosbh •fe>x f 7- 

»£\ 2flO^-f F*It?ffte»«bfct>Ot3Q:oTVs*. 

cie*-fe;nc»"r*#*a«LiifiJ] 

B*t;H2TJI4, l»CD«««a»*#^ 1 2 A, 12B (I6i) ©SRI 
©MS 1 tt#fc:&#Glfc«fca«|gj£3*lT^-5tf«, fg 2 OlttI 3 HSUtS 
¥ff ta*^*fc«fl;Sn*. Z<Dfc®, ttftffiftM*? 1 2 A, 12Bfc* 

iriTtt. ^-n-enci 1 ©mm 1 tss 2 ©juts 3 oM^isjoia*-&fc-&«, 

&"f (EW. ¥ff) (¥ff, S¥ff) £10B, £l £ 

n&©#tt!B**LTV»*. Cd-cfct, -tn-f *i©tt!8K: 2ffllf fg r 0 j , 
ru £*t^$i±, fait-fejn 2$nfn^©ttifr5£:t , i?, lootBtt-tr 

;H 2 fc 1 tTy h©fit$8£iBfrrS. Sfc, aaffiftjKi**^ 1 2 A (12B) 
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cne 2o©8b*#««u ss^Jgstss^^i 2 a, i2Bo^n-?noi2 
it. w&&*6x, 6Y\znv, mmmm^mm^ i 2 AtiaffifiM^i 2 

*ttffiS»S&ttfctt. #1 2HfcwL&<k3fc*$&**»Si*tftf < kv>. £ 
©cfcdfl, *U>M«7-f^l08C^5tt. y^-f >hA-»B©|p)#T 

*&ffl"7-K$i6Xn fc*«&«EU %U>b K5-f^l 0 6 C*>6«, K5-f 
7*-f > KB — A©fn]#T#&ffltf>.y hiH6Yn t*»*8lf «iiffl7-h* 
K6Xn OiSrfcJ:?), Iftfilltaiiffl 2A, 12B©fSTiJ, St^©ft 

2i©»*a*-«aitej:D, itffifiisif 12A, i2B©^nfn©i« 
M5int ssi 0 miz^ l rz & ? % \zmm-f zmRtf mm z 

fT<t&3 0 aSSJftttS&SSl^l 2A, 1 2 ft-?tlO^ 2 ©Iftf 3 
:©»»*64A6h«I#«)rtl«lc«5TKTff ^-©M^^Sitf 
Bttl 5 i©fi»8ttfi^l:± D Hgsns. :ffl|^, »»JStt3»;R*^ l 2 

*^12A, 12Bfc, £©*£i3»faSfcWR&«E-r«fc5fcTftK«fcH. 3Btt 
-fe;H 2tt, £©«^©aMf£irEig)*if5Tl 2AilIjgtaMifl 2B*»A 
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Ifl2A (12B) o^fcilftft^fcJMc, W*f *B«'fe;H 2fc*V»Ttt, 
ft*. «koT, HMRfc«*K:»*fctrcia«T*S. 

^ A0~A20 fcA**n*ajR«-^0*JEE*flJ[DiiA»T|*I«Ay7yTJ|HiL, 
7^7*1 0 5, 1 0 7 Sii;TXm Y^[6]07KI/7t3-^1O8A, 

1.0 6 A tears (ttiR) . I^IBtfc, r-^n77ri0 2^Mr-^SS 
T D0-D7 £A#£ft5x-^^®mffi£l&9j^TI*!8BA*y 77Tiit, 

7*108C, 10 6CHfilt5. 
-7j> fWDj?-> t>m 1 0 3 (SSl H) fg 1 *5<fctfSil2<Z)S6m^lII!8 

t#iT/T7- fe-^«^*«iaAsn*. r^fe-6, *k>hh'7-f7*io8c, 

10 6CK*HT, A*7~ ^«^@K$iJ^^^9 1 (I5i) fc 
"Low" ®3RIB7?A**nTV»5fc#, ^l*5d;^^2©^«»it|Hlg§ (h^> 
i?**Q 8*>J;tf}gjng§R 4, Mtffc h v * Q 7 &<fc tfjgKHR 3 ) . n 

i gh" ©ttssTA^snst*, bp, mmmmmw.t£T 2 J- 

8, Q7fc#sr*££fcfc*a>, #«ir*j:fctefc*. 

7 K l/7rn-y 1 0 8 A, 10 6 Ate, Sftffi ^ fc*f/£:r § x3 - FIS, 
#*r*7-H5*3-HI»l 6X, k* y hx^-FUl 6 Y (IS5B) Kaffir 
M^Hr3-h'f Hn#|C7-Fr3-Kil 6Xn, Hyhra-Fi 

i 6 Yn tsiffisn*. tntAD, mntfAt>-znz>%i>>b ^7^7*108 

C, 10 6CTS, HFSSS^^-f 7fSWl, SW2*?t>Sn, IlMtiL 
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TiitiR£n.5o 

Sfc, *l/>hF7-f^l08C, 106 C-tn-tfttO^-^flMfHl 1 4\Zit, 

T-^A*7 7r i o 2 * 5of-^fl^*»*n*nAA sn, u 77 u>xmn 

!7*1 0 8 C, 10 6 Ctt, »*iitT2fflfllf«K:*i;T, «M9-Ki6X, * 

MiA^iaK*©A#w«i«M*» is ion, mi 2mzm7Risrcm&wimjzffl 

LTmWTZo mi 4A0ftViL^l 4F0lt 31iR£ nfc# k > b H9<^1 
0 8 CiZ&\l&?'i 5 — h£^LTV>3 ( C ©ffij^Bt « h 5 > v 5 * ^ 

srs, \3.&mm\zm%mz\2nz>&, mm&jizmw-rztzib, frmmztizmo 
mm a 1 1, a 1 2 ^jUjg-rsfcotLTus. ^uiit 

L-tI^$nfcn#|07- K^iJXn KttJSf k > H K^-f^l 0 8 C £S 

*^>M^7^^108 CTft 5*-*fc#tt 141; "Low" O^-^ff^ 
#A*Sft, 'J7 7l/>Xl^l 5fctt-*©£|E«#*e»S "H i gh" CD U 

^\Z "Low" ©*El<"S;P (mi 4 AH) ifl, h 7 >z?X?Q 4 — 

iz "h igh" <Dmmu<ji m 1 4 bed at#*e>n, h7>^x^Q3 a* 

h 5 >>*7^Q 4 h 5 >z?X& Q 6 Tfte, ^-XttHfr* 

PIT (J814DH) U IS '.y^aB'OfMfciSEfcSfc^fc*. JinfCckO, h 
7>v 5 X^Q6tt*7^^<!:fj:§. -77, N 7 >5?^^ Q 3 tt^7ttlBT»Sfc 

tcfts (ii4C0) „ cntiD, h7>i?7^Q5at> 
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mffi«P$T (m 1 4 FH) I, h7>^^Q 6W*7Vtm'C&%Z£fr*>. b 
0, ^IStHh7>^^Q 5, Q 6 ©^/^^-XSS^W^JBEl'^A'K 

* q 2 « -r & m m i> & n £ & v > £ a ( z m & -t % . 

yf»T*5h5>^^Q3, Q4WL, *©»«-«»&-.*; £T SB 3 <DM 
»*-f h5>vX*Q5, Q6, «1 Of»X-< h7 

>y^^Ql, Q2«^ti»im: ( !:!l < );^T 1 SB 1 ©Jgi/jTW <y 
(Ql. Q2) 0t>/t7i, %2<D%Wi^^ v^-n (Q3, Q4) ©*>/ 

N5>S>*$-Q 1~Q6 ©—£©»#©»*, fciKVcc h 5 

>^^Q1, Q 2 ©•5*.:fr>#iffiT&£ h^>> J X^Q 1 ©filSJSn, F7-f 
7*#<> hAMAT^. b 5 >i?7>9Q 3 ft ti>> Jl ©*«[«> 

H9-r T^-f > hA#&*&flI>7- FIS6 Xn fcfltfu K7'fW>bB^6 

Q2^7t&5ctT, ^^^OhA^, «iiffl , 7- Xn ©m«E 
mXM\ZM$l1snT^Z. -77 v IB 2 ©MSjTW y^#Ttt, SlOlft^'fy 
^SttttffittWK: h7>-7X^Q3*tt7, h7>v ? X^Q4/6t^->t7 t d ;§2: < i : 
T, gWiOF7^7"^>hB^ §&ffl7- h*H6 Xn ©*»{«-ffifl!fcafc 

stitus. ^©j;5fcbT. b Yv-i t~i o 8 cfr&g&my— k$?6 

Xn £MU K^-fT^-f > h A^B©fa#©##i£#*tta<&ilS&3ft*>. 

£"±©»^K«toTt>*»*«k'5K:, IS 1 43cfctfSB2 Oil7-f y^M 
(Q1~Q4) IS&Zfim&mv- K»6 Xn T*J&3ft*»£&**»-©fiB8£, 
JB3©2l»^-f y^*f (Q5, Q6) fCggnsm«E©i®Kitt, HUfcfflSCLT 



WO 2004/066308 PCT/JP2004/000249 

35 

$ I tt, &£R8gR 4 ©JSftMSR c frnii, ^C*T*A.6tl*. 
I (A) = (Vb-<2>") (Volt) /Rc (Q) 
Vb li h7>-^^^Q 8 C^-xSf l:A* SnstEk^Jk * ' [4h5> 

•WHJfefcft* »&J1»7— F«6Xn t*VsTtt«K— fe|tT7iifEn* 

*>©£&§. 

*HI©fIO*l/>hF7-f^l0 8Ctlt h'S6XI; 
SEfb-rtlK, hA, K^^tfO HBM©«ffi!Sa«»ttbTg 

ttS. d©£#, H7-fW>hAO«tilt h7>-^^QlW>, h 

F7>^7i'Q2i(|Jt7, h v>> 5 X^Q 4tit*>fc<D"C* h7>^X^Q4® 
X5 y^«ffiicifiVi. 1" -Ir-^fff * J;Ot'J 7 r l/>^«f *«AA 

B©£-«&tt, ■r-^m-^. 'J 7 r tli± 6ft, 
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§o h5>y7^Q 5 «<k D#< ©M£gftU I- v > v>7>^ Q 6 0 ^J>7iVi 

> b B <h &0E ^flfclSy^ jWST bT^Tfet 7 ft ffi * & Jt"T -5 H t 

h AiBMftSnfcXS y :*ttT*ti:#±#bT V>Tt> SflMSt"* Z. t& 

©jgjftffi) WBLfetlTfe, &3<D&®Z'( y^M (Q 5. Q6) tfglbjtf 
*BS8iUT«#. JglOSlX-fy^ (Ql, Q2) ©fttfstttB*, M^ffi) 
»CjKDTlftWfc«WitSfc*, Ilft^li3 0il7'f7 5 1 )tt (Ql~ 
Q6) ^#©WHin7>^*jiiEfcfii"6afit*Ct*«T*, iason^ ^aJW 

COcfc'SfCLT, 7JP> h 71 0 8 Ctt, K7<y#-f>hA, B IZM 

IM6X, 6 Y\Ztt-?Z>%U>b F5-f7*l 0 8 C, 1 0 6 C©#*te^V>T 

:ol^(:lJ?snft*l'> h K7-f 7* 1 0 6 cm *&JB£yh« 
6Yn K*fU F5< 7*#<> F B^A©[S]*{C«M*g5t-r. ^nttt, 

mnm 1 4 t "h i s h" ©^-^m^*, vyyvyxmnm ibclo 

X^yf^ (h7>^7,^Ql~Q6) tt, iffifcl^F F5-f 7*1 0 8 C©« 
#-f >l-Bte»EAU »iiffl«7-f««6 Yn *SoT F7^f 7*#-f > F A^SSE 

mux, h7>^^Q 3 ic«fti&tt. 

u5LT, ?Jl/> F F^ 7*1 0 8 C, lOBCfci^T, *&"B'7— Ftt6 
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Xn, «i&JBt?y b»6 Yn fc**U fg 1 2 m\Zm L-fc#ft©g#&^mi!lW$ 
»*tl*. CinfcctD, h^JYn, >7-K^JXn ©fB«Hr;H 2a*jg&$:ft, 

M^JrtSS^^T 1 2 A, 1 2 B*tt^ttfc*J**»*&JMMK*» 1M34©Jg 1 

£fc*»S*«EU ^7^>h K^-T^l 0 6 Ctt, »&fflt*<y h«6 Yn \Ztth, 

H5-f^l 0 8 C©x-^fi^|Si 4l:ii "H i g 

h" ©^-^ms, V7ru>xmnMi scb "low" o«j7ri/>7f 

#*A*?-ntf«fcV». CfttiD, *l/>hh'7^yi08CCDh7>^X^Q 
l~Q6lt ifiB©*'&£«E*f©tt!BfcX'r -y^>^L, #^jA^m^ttb7 

— :£©# h 0 6CI1 Z.<Dt%CDt> l/>h 0 8 Ctli 

2»fc, ?-m»14l: "Low" ©x-*ff^£, Ij7 7l/>^fil5 
l: "High" 0'J7rk>xMSAAl/TI»St«. 9 > ffittir 

;P 1 2 aaCJfiSHa**^ 12A, 12B012 ©»$J| 3 ©J&Mft^S 

Ctt*ttlslbffO 

i~bTM#-Hi£n& (SfS9 0#fl&) . 
#8B1t-fe;H 2 «, ttflftfftttft*? 1 2 A, 1 2 B**2aD©£¥ff»fl:© 

;H2««Yn5!f, XnfrtefcSW-fr, Yn # S© tf y b r3 - KiS 2 0 n £ Xn # 
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i®7-Kt3-fs3 on \zmn*Ai)-rz>o 

My hf3-H«20n fc*5W-*«JEU"UK£" High" tt5i, h 7 > 
2 2 A, 2 2B«t*atttt£ftD, gBttH^H 2 © Yn #S CD^IrJ^D 

fh*2 1A, 2 1B£ttzHVcc ffiijfr 5-e<DI^IC|6]^o TitlT§. — 
9- b'-rn- F$I3 On fc*tt*«ffil/^;P*" High" fTSi:, H5>^ 

3 3 wmmvtnii-te d , iatt-fe;n 2©xn #B©fr:2ri*i:/ny ^ (7— h 
*n-en»«jstt3»s*-T- 1 2At^t-M3A, a^nasts***^ 1 2b 

;£1I$t®S8 1 0 8 B £|g££-f £ h7>y^^ 3 3 <DU V t> $ - X5 y 5> 

fflfa©«*a>tt, E«-fe;n 2 ©»ftiatfts***^ 1 2 a, i2B^n 
-fe>*fcfy i-»2 1 a, 2 1 b *aEns-fe>^>y*i«K:efSflfb< , -t>->> 

^McDffiteU M2 1 A, 2 1 Bfcift5»Jg5«|iatifcSfft»2 3 A, 

2 3 B©«ffi»TKJ:oT«JEEK:SE«bTttm-rSJ:t3^T**. f Ht, £ £ 
Ttttt*tflMB#£LT, JSKSI2 3 AfcJSJi«2 3 B©tE*T**h*nA 
*i40A, 4 0 BfrSBtOffiU -£©||#£&tijT-g>. 2 ~D CDSfc 

»js*fc»**^ 1 2 a, i2B^i^, *n"€ r nom*«cD3S5i'SiRom , rjit 

A*«|4 0A, 4 0 B^6©0ttltlSi§t>^7>7 p l 0 6 BT 

iH*»4 1A, 4 1 BtB. fttTy h#lW4^ffi|ElES8 0 (-, 8 0 n, 80 
nil, •■•) <D-k>Z7>7l 0 6 BifitlT.'r- H8»SnTH4*>, ^/fc-T-Sir 
>77>yi0 6B^tfyhf3-F^2 0 CD®^ & BUSK 7 i7 7 LIS.*) , 
-econ U^^ffl*«W-*tffl*ai4 1 A, 4 1 B fcSlfflSft*. 
-fe>7.7>7 1 0 6 B©{fj#tt, ^#$14 1 A, 4 IB, R*lHl/fflT-^/t 
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7. 1 1 2 SijSftLT, iWl:lil±IAny77l0 2BtAA$n§. tiii] Ay 
©*£$«> l 0 8 BteJ;D-jfettB8F'3K:iR«)6ns. -ffrfr^, -fe 

,2ib. fc b < ttiifiiiiif 1 2 a tmm&mAMm? 1 2 b vm-fizm 
nznifo<Dmn&, —femwpiom&tz. ztuz&Q, m* 2 1 a, 

2 1B©&«gftffi«, -€fc«»ftS*tlfc*«**«««tt»**^l 2A. 1 
2B©ftEStitt*i;T«'Ebfc%>Ota*. ■€•©&*, I^SWff 12A, 
1 2 B©jaSE«5&*tf 6t?^T^fct life, t>Xk'^M2 1A, 2 IB© 

S-aaCigJfiJBj**^ 1 2 A, 1 2 B0*8ft|i»±lc|fi!W-6nTV»*^-f 

*-M3a, 1 3 Btt, mm&-t>7>v- h»s 1 sfcejKatJssfcsa**^ 1 2 

A, 1 2 B^ti»St"r*c:i:*|»jhUTV»S. ±?T, KaJSttSMi*? 1 2 A 
(12B) *a»»iE-r*lHlDa*«flEfie»o56fefiBS**jlt»fSn, ^tULit® 

h'7<^-f>hA, BI;lii8 6X, 6 Y<Dmi®%m%&%-> Z(D)l>-~7±.lZ 

(i) ?-2m^izfocfcfa%\z^fa*tyQmx.Tmmzm-?£#\z, (2) ^ 

6X, 6Yl:it JK^iSjfc, -*©fiSifcr&o£K:,fc ei*-^©^:$$-e*^S#t 

«i?te«fc"3TMfc»*iitrcit^ BSj"r*E«t-fe;n 2^©jnft«i!isaa^ 
#5. iB**;i/©«*«fl;fc^oT*a»6 35««JHflssn*ict3nT, ■* 
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-T7l 0 8 C, 106C(4, Lfe^^trMJ^nfigT^O, -«<k 

*l^> h F^-fy 1 0 8 C, 106CS, b7>i?X$Q 1 ~Q 6^6 

ttffiSiBHIf *J;5 h7>^^Ql, Q 2 tt H ftf-i > h A, 

7.*Q1. Q2tt, N5>> ? Xi5'Q5, Q6 fcJjO K 7< W >hA, Blffl© 

5t, *l/>hh'7-fyi08C, 1 0 6Clt #7— K?UXn, tf y h^JYn 

ssjc, (vcc) *>sattfcsfcn8"&.&«iB©e»tt, »*&*»f^o» 

sfli&STJ U> h 1*7^^1 0 8C, 10 6 C fc&V»T»#i&J&.B3fte:©*JBj*£ 

fc©-e, MSK@K$#«ssE^iRifiiiiffiiiHi8i5 4^t\zn±\zm^rcm^tit^x, 
lose, i o 6 cizffinz>mffi<D%&mtim-i5nz>o &^t. #fM6i:« 
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s«*ia»*«/$*r* H^>^^^Q8. q 7 o^-xaf fii^Minsg 

ttJh#ffirt*©^rtta>©#IBfcfM*li-3;ii#T*5. £©»■&, ttih^Slntfir 
fit, *cDS*MlHl{^S:^^'f S-T^TcD^l/> h F9< ^EKfcttaE3^«tnft:^ 

1 ) 

^16i!t *^>hH5-f ^©#|ia©»l©**KSjRbTV>*. £©« 
091 \Z%%t>V>y ^5 0(;^bfe^7l/>h 08C, 1 

0 6C®M{;*^T> £Mlal& (h7>yx^Q8, JgJa^R4) fir, A*> 
K * ir y ^ U 7 y >^ b jemEE*^ * iilP U & t> © * . fir 
fit, MflSfc^tbT, ^t-FDlS, h7>i?X^Q 8 ©-"?-;*« fclfcifi 
t©IIBfcttW-TV»*. ^t-h'DlH #l*fif0^Lfc<£5 firtt^JfcMSn 
fc20B^t-HTi|j5Sn, ^ © A* > F ¥^ y :f U 7 7 U > * £ f IJ ffl L T , 
ftMEKlHflPW^ l*>S©!6!ffll«-9 (/t7-t-yff) ©A^fir^S, 

fit, y-f^-KD l©<t5S;/ , !>F4 : t77'U77 U^XfcftfffiUfcjefcJBESr? 

*j6*p-rs^<hT, h7>^x^Q8 ©^-^flgflEsstswfcHje'fti-rsi: t*» 

^©n l^:?-x5 y^MC*W*Jfe*«E«ffli*Mfl;f Silt 
2 ) 
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« 2 h F7^yn mi 6 miz^Ltc^mm i K^£#u->b 

-r^o^^(c*5^T, set-, •^^{f-^^ 9 o titans tit^s. 

1, SW2i5, 9-Kf3-F®16X (t'yhf3-FI16Y) #>£><D[IIg§ 

103 izmmisnT&r), m^mmwmtmmn^y ^au o 3^e> 

^^fc*©*^^*-^^^ (we) £<Dmmm*£itc{m*, m^mum^ 

mntm&mfcmnt<D2-D(Dm^izm-3^Tmmmwznz>. ushii - 
<dj;5& 2 •D<Dm-^izm~3^Tfflmmm*n ?tc&<Dx-( 7foM«^*i/t 

w,2 (Dmmmn^-i y? L sw2iz~D^x%mffi.x$>%. 

461i, t-Xiffi^iZV- Ff3- h'«16X (tfy b^ri- Ftt 1 6 Y) ^ 
SttSftfc 4 6 2 i*»6«j*SnTV>*. u®5%, b7>i?X# 

4 6 2©3l/i7^-I5 y^W**, «St^|Sj$iJ^l^ 5 4(C*ttS b7>i?X?Q 
3, Q40I5 v^n=S- hl£&m.m!h\Z%>V[%> h5>^^Q8 tCDfWfcSSifftS 
ntU5. h^>i?X^4 6 1 © 3 I'i' (Vcc) fcgMBS 

n, ^(DlSy^Sflt h7>y^^4 6 2©X5y^i!lgg$nt^5. 
vKDX-r^5^T«, h7>> J 7.374 6 1 CD^-7.0A*SJ£^* "H i g h " <D 
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i¥HB t v> x ttis m ©fflM © ^ & \z mm ? z> . 

Z.(DX^ y^T'its h?>i?X? 4 6 1 CD^-7.1IJ£#* "L ow" CDt^fi, 
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h5>^X*4 6 2 IC "H i g h" ?5tA*$nfcibTfe, M (Vcc) 
«S3n51Iiah7>i?X^4 6 2T?B&< 1 h7>^4 6 lt«n*. S 
fc, ^O^-g-fC, i^Clfi (h7>i?X^4 6 1, 4 6 20ftI®I5>y^ 
*BS) «> VI J; 0 S7>^^4 6 1 y*|il!©JB#G)*ffiS9l 

h 5 4 6 2 CD^-I5 y ^Hti^Si 

ffitt, h 7>i?7>$ 4 6 2 0^-7,-1$ y ?m<Dl®J5fat&1£& D 0 . 3Vfi< 
&D, h7>^^ 4 6 2 Ktt*«E*»«ttnj||<»:^TlriS. 

£©,£•5};:, y^fcfc. h7>^7.^4 6 1 \Z "L ow" j^AASft, 

fro, h5>v>X^4 6 2 11 "H i gh" WXXZtlZ 

*fctt»a»iR«*tt "Low" fc»sg*ns. 
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ifc*. :©i3ft7^f^ ^"JRJBKI^^T, 7h^Xr3-yi0 8A, 10 
6 A (JgiH) tt. 7HU^5*3-Hltle:#j6*r*liIMiRM, 
F*tl 6X, hya-Ffcl 6Y (^5 0) *?loWSn§. SSlI, ffi 

PDS?y Zmi 0 3* 6 14, SM&MiBg 9 0 ^LT, ©ji^E- N'TfcS C 

S^ViTlHlKiS^X-r y fSWl , SW2*it>Sn, €-©[§!S§jtiR;W y 

wi, sw24, msss^rn^ (fa- fMi^t) «WTft<»iiaiR«^t©ii 

(ISTBfcl 3 ) 

SW1, SW2**HW-6nTV»&s5t» «^#JT«, *g|fc©'8^#|6]ffiiJ« 5 4 
* <fc » * <fc 5 fc L ©T& -5 „ 
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M2 OmZvkVftZ'f y^fc&ViT, H7>^^4 6 2 (-. 4 6 2 n, 4 
6 2n+l, •••) &nffiJjmUWU5 4t#*l/T*|[Rtt6n, *n*ftsfl« 
•7- Fr3-Ki 1 6 X ( fcf y hr^-KUl 6Y) ©^-Xfi^fcSISnx 
H*. — 9 0 ;l:li^n& h7>^^4 6 1 tt, 1 ~Dtctf 
KJtSnT^*. Jin6© h 5>i?X^ 4 6 1 , 4 6 2 II 

*iii?tlTt?!lt§ <fc 5 Ki^^nt* Q , m$k<D h 7>xX^ 4 6 2 (-, 
4 6 2n, 4 6 2n+l, •••) h 7 >^7. 9 4 6 1 S^ffiT-Si 5 TVs*. 

CO^-fyftt, * 1 8 HCwb&^'f y ?t MM, W. 1 9 HCSL-ft <fc 5 K 
Wlff-TS. -r&to-fe, h7>i?7^4 6 1l:tiiIKi^ilT "Low" (* 

h7>^^4 6 2 (-, 4 6 2n, 4 6 2n+l, •••) 

(D^tnfriz "Hi gh" wouommmnm^ (fn-Hi^) #A#sns 
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4 6 1(1 "H i gh" dUAStlfctfttt h7>^^4 6 2<ZH»-fn*>, 
r3- Ftt#A#;*nfc£LT*>fc»f3ttfc*$£fc*. 

#y*«, ±iB*jfc©j*ffi©««**y5WAT'fcj\ F^-r^i o 8 c, 

1 o 6 c*»*te**M©»a«SKBttigKibT«ri6snT^***, :©±5c 

t-^T©««E«i(&MK*»M©»ii«8SB»lHlK*ffifflUa< '>U 
Ytt, *l/>hh'7-f^l0 8C, 1 0 6 CfcW«B*«g5«Sn*fc»KU*«S 
Tcb^. 

•?•©«£ 5 !B2 1HC«f. £©*£% X#l3l©»€rik#IIIE&*H:, 

*«.©JgaBra*fc;t/ k> h F5-f^l0 8 C£U ! ?^IB££© : l : &ffl , 7-- F»6 X 
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fc*, HOtail7-Fl6XB, • *Bifcfe«aJBHy hil 2 2 & 
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IBit-fe;^^C*5^^BBill^^tti*© £ k5 7a:fe©i?feoT t b 
cn£iL^©E*#IJiSi*Jltt>lIffi"e**. 

tt, *l/>hK7-f^l08C, 1 0 6 CS/H#-7 l-7>> J 7.^Tli^-r-& 
*?£W<D%U> b H7-f^tt, £fr{CPg?££n-f , MOSFET 

Sfc, IMiW 12A, 12B«, *f&7 l e cUTl#'f41ff$8SJl^l21t 

«kv». 3e&, ««iftts»** : ?©«fi!£t>i6is©^ffiTf»i?aL/fc'b©tra--c*s 

1 2 A, 1 2 B«TMR$filfe*S, cnSGMRffTi 
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m\zm*.z>z:i:&m*T\t, lasMtf ua <i2b> tmrnttzzL 

Jft««afflWi6T*D, 8ttl©«IIfcittl:*«6«EtCPP (Current 
Perpendicular to the Plane) , $fctt«tt»©«»®K¥fffc*SSS«rr C I 
P (Current Flows in the Plane) ©<J£ t> STafe^Tfe^t)^:^. 

&*i&*fc^ft£**&#*»E£--3eflS-r § J; 5 t LfcCDT, *$&*.JH©H1& 
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o^®^-r§fc*©nis§i®^jff^ch, tat- HTftsnts^^iata^M 

10. mibs&s© h7>^^n ^-^«u : ?3&»«nBiB3©h5>s?^^©3U' 
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c t t -r § n *© « an 4 m \z mm om%. * * u 5W x . 

11. «(ri3*ft©*«*|q]f|ig»iatefc"3ViT*31fcKW-6ti> ME3l5*5d;tfSf§ 

6 © h y > i?x # & rntiz mm<Dm * — mit-? s si 2 © stm^st ess s $ & t it 

12. #*SS^SHW»igKcriJc, If 8Sc©M;frft$iJfPii]|&©5 %©<^:n^ 1 
■3*aft-*-*fca&©a5 2 ©®E§S&;*.f y«3 

t9ESg2©5e@8£IIIS§a*, 

*£tT Z. i i-r-5lt*©ffiH^ 1 1 «III3iOSI^t'J 

13. WE»l*«fc«»2©h5>3?X^©3^^^jB^tt, Mfc8»Sft, 
*HB»&«©— $Htt, MESS 10h7>^^015 y * tfffiffifli 3 

ffiM&i*©te«lltt, MESS 2© h7>^^Oi$ y^SB^*«fcOCMESB4 

c £ z®m t-rsat *©$&Bfg 4 sifcE«©»«* =e u 5 s aw 
1 4. tfriasg3*5cfctf3!4© b 7>> j x^©5-&©-^© h^>>?x^©^-7> 

WTKffiE-r — ^fl^jtfAAStt, •ftfi^r© h 9>i?X^©^— XJg^fCftrET*— 
15. ffiE»5©H7>5?*^«. MEfil3© h?>S>;**©WBH#IB£tfefflU 
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7, SS T £ © & Jftj& t * 'M t. © m t z % 1 © A -f 7 X ift §g # IS 6 ti , 

i!ufBSfS6 © h^>v J 7.^6Dn V2$v&=?tmmW, 1 co h7>^^©^-X^ 
T £ © ftttjft £ ma§ £ ©FpI fc£ 2 CO AW 7X jg&ggat^: 6nt^4 
C £ * # in £ T 3 «f* ©$& Hi! 4 « £ IB® <Dm% * =E U f/t-f X . 
1 7 . l»fBlK5CjaJfi3&** : F«, 

wisest® &-§r^ *JB®fcSiife*iSifc*«E*«*na«k-3Ki«ritsnfcttja 

#£, 

18. $NE*&fttt, *R©»1©*&«£, jffle#U&©£l ©«&§£©&*£ 
2fcg^S«fc3K:3ffitf***©&2©*fc«£a>Sfc?), 

itfjfBfg i isitfsg 2 ©»&*«, «*a3tRtt«te»**<««tefcv»TS^fc¥ 

19. io©Bttt-fe;p3&«, -^^©w^Baj!^»i^l3^&** : ^ t *•&^^?«!J«^nT^r»<5 

£ £ SW*£*-*»3fc©ttHS! 1 3ffcfB®©aSC* ^ U r/W X. 

2 0. WESBl*«k^»2©*a«©3R^*i«n*««ElcRW*n*«fft«I;o 
T> ISSB-^©Jl^f£K^m^TtC^^^a-MM©a^^^/&tSV^CS 5 F : ff <h 

2 i. ^a»^fc:ioTa^b*lft^«^br*«^«Ji*^^7f«lJ«*^nfc*»©a 
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